Te ar fluid collected from healthy children and adults, was tested for its capacity to inhibit Chlamydia trachomatis, serotype I, to form inclusions in McCoy cell cultures.
The external eye is protected in cases of infec tion by a number of local defence mechanisms. As a response to external eye infections IgA 1 can occur in higher concentrations in the lac riminal fluid. The lysozyme concentration in tear fluid may vary during infection and, at least in vitro, it can lyse certain Gram-positive bacteria.
2 A heat-labile component of tears caused growth-inhibition of staphylococci. 3 A dialysable, heat-labile non-lysozyme antibac terial factor (NLAF) with a molecular weight of 1500-5000, has also been demonstrated in tear fluid. 4 Subsequently, it was suggested that NLAF was �-lysin,5 which is a heat-stable bac terial factor found in platelets, human serum and certain other body fluids.6 Other anti microbial compounds demonstrated in tear fluid include lactoferrin7 and a specific tear prealbumin. 8 Body fluids, such as amniotic fluid,9.10 and seminal plasmall and some of its constituents, e.g. spermine and zinc ions, might interfere with the capacity of Chlamydia trachomatis to form inclusions in McCoy cell cultures. So far, to the best of our knowledge, there have been no reports on an antichlamydial activity (non Ig-related) of tear fluid.
The purpose of our present study was to test tear fluid of healthy individuals for possible antichlamydial activity.
Materials and Methods

Collection of tear fluid
Tear fluid was obtained from the eyes of healthy subjects within the age range of one to 40 years. Tears were collected in one of the fol lowing ways: (i) Naturally stimulated tear production induced by the natural process of yawning. Between 0.5 and 1.0 ml tear fluid could be obtained from a subject at any one time.
(ii) Indirectly stimulated tear-production was provoked by inserting a swab into the naso pharynx. By this method only 10 to 100 [ll of tear fluid could be obtained at a time.
In both methods, tears were sucked into micro capillary pipettes without touching the conjunctivae. The tears were pooled in sterile glass vials and stored at -70 degree C, until use. Washing fluid from pipettes and vials were tested for possible antichlamydial properties. Culture medium that had been preincubated overnight at 37 degree C was added to the cul ture system and compared to controls.
Local or systemic antibiotic therapy had not been given to any of the subjects studied for at least two weeks prior to sampling.
Organism
A strain of Chlamydia trachoma tis, serotype I (obtained from Dr SP Wang, Seattle, WA), that had been passed several times in McCoy cell cultures before being tested, was used.
Culture technique
The effect of tear fluid on the inclusion forma tion capacity of the chlamydial test strain was studied using cycloheximide-treated McCoy cell cultures as previously described. 1 2 Com plete medium glucose antibiotic (CMGA), consisting of RPMI 1640 (Flow Lab. Ltd., Scotland) with 10% inactivated fetal calf serum, 30 mM glucose, 50 mg/ml gentamycin and 2 mM glutamine was used as culture medium as well as diluent for the tear fluid. The cells were seeded with 1 ml of a concentration of 2x 105 cell/ml and incubated for 24 h at 37 degree C in an atmosphere of 10% CO 2 • CMGA with and without chlamydiae was added (0.6 ml) to wells of 24-well culture plates, containing McCoy cells cultures. Pooled tear fluid was added to the chlamydial mixtures as follows: (i) Different concentrations of tear fluid in CMGA all containing the same concentrations of chlamydiae were pre incubated at 37 degree C for30 minutes in an atmosphere of 10% CO 2 , and maintained in the cell culture for the first two hours of incubation.
(ii) Tear fluid mixtures were added to the infected cell cultures for the last 48 hours.
(iii) Tear fluid at concentration of 5% in CMGA was incubated at 37 degree C for three hours or overnight in 10% CO 2 in the presence of chlamydiae before centrifugation of the mixture at nOOxg for one hour. and examined under a fluorescence micro scope. The number of chlamydial inclusions (CI) was determined and the morphology of the tissue culture cells noted.
To exclude nutrient deficiency of the culture medium (due to the dilution by tear fluid) as a cause of a demonstrated antichlamydial activ ity, experiments using double strength of CMGA were used in tests having 25% concen tration of tear fluid.
Experiments were performed to test the effect of heating on the antichlamydial activity, using tear fluid exposed to 90 degree C for 15 minutes.
Ultrafiltration of tear fluid was made through a low-adsorption, hydrophilic YM membrane with molecular weight cut-off of 10000 (Amicon & Grace Co., Sweden) com bined with centrifugation at 1700xg for one hour. The ultrafiltrate was tested for its effect on the CI formation, as described above.
A microimmunofluorescence test was used to detect antibodies to C. trachomatis in the tear fluid studied. Titres of 1:4for IgA and 1:16 for IgG antibodies were used as cut -off levels.
An antigen pool of C. trachomatis, consisting of serotypes of D through K, was used. 13 An enzyme linked immunosorbant assay (ELISA) was also used for the detection of antichlamydial antibodies. Briefly, a 96-well micro titer plate was coated with 1 ltg/well of C. trachomatis serotype I. A 1 % polyethylengly col (MW 20 000) solution in phosphate buf fered saline (PBS) was used in order to block non-specific binding. Secondary antibodies conjugated with peroxidase (Dakopatts, Denmark) were added and after incubation at 37 degree C for 45 minutes the substrate (orthophenylenediamine, Abbotts) was added and absorbance measured at 492 nm.
To study the effect of tear fluid on the adhe sion of the chlamydiae to McCoy cells, cover slip cultures were made as indicated above, to which tears and chlamydiae were added. (Fig. 2) .
Treating the tear fluid by heat (90 degree C for 15 minutes) or ultrafiltration (cut-off MW 10 000 daltons) did not alter the inhibitory activity (Fig. 3) .
Overnight incubation of tears with chlamy diae resulted in no CI even in control cultures.
With three hours' preincubation of tears and chlamydiae, a 65% reduction in the CI count compared to the controls was seen. The demonstrated antichlamydial activity of tears can be an important resistance mech anism against chlamydial eye infections, including trachoma, ophthalmia neonatorum and adult conjunctivitis.
